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mm. i ] TBmw [ i ] [ 2 ] 

CpM (L-R) n Y 3 . n • • • [1] 

(Cq-A-L) M (L-R) n Y 2 .„ •••[2] 
C3*[l]&tf [2] «4>, CplJy^D^^y'I-^ i, Zr4fcttHfT*4. Ltt2ffi*l'-hWHlT 

R ' R 4 R • 

11/ 

X C C N • • • [ 3 ] 

I I \ 



R ' R * 

[3] «f. x, a«H : FN{i*it-e r fiiEtaffi ; F'c* 

0. X«;0\ Settll±Te?t>&. R 2 . R 3 . 
R 4 . R 5 tt**arfLfc**BFP, AntW> MS 

ft 1 ~ 2 o *#Higt& tzimwimw<.m&, m®. 1 ~~ 

-20 O^iBA* fc«4«WRft*««1Wl5/ U iV&Ch 

R. R6 li#*HH% K3l»l~2 0«5lKl«4fc»4IB 

*SBSHCC*"5, -CR7 2 -CR 7 2 CR 
7 2 -CR' =CR' -S i R 7 2 -Si 
R 7 2 SiR' 2 — G e R 7 2 - N —BR 7 -„ - 
AIR 7 —PR 7 -P (O) R 7 2 -. — NR 
7 -S0 2 -SO-. -0-, -S-. -Ge 

-sn-. -co-t^'mftihmttz\m :: f-x'h 

ft 1 ~ 2 0 mmmt tzim®mw.m&x'h & . y u 
Aayyuf, R«fti~2o^>ftft*sai. ^sfti 

-^OWTA-ndf^ ^iScl-2 0C0f-^T;t^3^f 
^SSc6~2 0(7)T l J-;^= J f^a. KSSt6~ 
2 0Of-:*7t; ^S$tl~~2O<7)0*-ffc* 
H£SSST 5 1-20 aUHbKXSK 
ifefcXV 4 Jmthh. m(±l. 2 4fctt3tr*6. n 
140, l4fcli2T*ft. D 

[ is*jb 3 3 ura i x«i 2 ^-ma^te^iM 



[000 1] 

4>atf*u fli!7i«f(iO, 
S, SeSlfcttTe^featftlijaiftJMSIKWSffl 

[0002] if^mmvy 4 ym^mm<r>m^M, 
fc^ifrafcfl^arca*. *mmu7 < yns 
mmt*mrt*v7 4 yzms-r&t. ^mstwfi 

*>*lffiifCWufcfctf>i:$r4. 
[0003] 

[t£#0&flj] *ls7 4 ycoR&m.£tmk LT, ifi 

ft*W^t^i^l i < 2»t=^HR$ft6. lo<ol¥{i, 

*flWBfW4A»3W4IW>ll*T. ^^Dtyft^S 
klW<lTV^4»T*4. X?v*.y\\L-&y®**\'7 4 

yn-stm&ftkixm^zxmz^xu, mm. 

^1658-1 930 9-f^fB, 1WWB60-3500 
7#^#. 1f^BS6 1-1 3 0 3 1 4*&«. SfflHP 1 
-30 1 70 6^4MR. #^¥2 -41 30 3^«W 
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[0 0 04] l>o llfcomii. i/9W^y9i?ZT.-)i>% 

vmnmm Ammmmiz^ixm^m^m 
<&mmf$.Ltzmfax\ tmrnm^bmnix^ 
&mvt>&. mvms&&h**i'7 4 
tot ixmvttmzwxii. mu£. mpf-3-i 

6 3 088-f£#. *fBIPF5-194 6 4 1#&*. ft 
BPP5 - 2 3 0 1 2 3#&«. - 3 0 6 1 2 1 

^'mmzffl^tmztix^h. ztit>aa»&miM 
zxuy < ym-&?mfcfttLxm\ mmm#kL 
xTfr$s*y-y&t:iiJ!itty%afflim\>*&<ibtz 

[0005]-*, Ztit> 2»(cfi*S*i*v>Jl«Mtti 

4 Afta9£Kiift**i'7 ■< >«^Maas«-t=ffl^* 
*ffit>K*6firv^j6» % s&gtt0nme280>98tt 

£*l4>tf>«t»'r. »H! J P5-1 7 08 2 0-9&«t:tt. S' 
?o*y*$;x-7MH&**rt- l>IE<i?£ l#?k 21 

S4Afe£B&IMttc r CpM (Ri COCR* COR 
3 ) 2 Xj Mtt, Z r. Hf CpiJy 

R 2 . R 3 ttJWfc#**T* 0 , xji'NoyyjRWtt 
S0 3 CF 3 ) **U7*>*£lttlJfc$N:L 

TfflV^arfe&WSSiVO**. ifc, t/M-7* 

(J. Chem. Soc. ,Chem. Commun., 18, 1415-1417(199 
3)) Ctt, is?n*y9i?xzwiH6&lrri&forf-& 

liH-t im^mmm^mmmb^h^v-vmb 
taojwmww hmsm&m&te r c P m < ( n s i 

Me 3 ) 2 CPh) X 2 j (sW. Mel±CH 3 T'£>9. 
Cp{iC 5 H 5 *7ttiC 5 Me 5 T'fcO. XtJC 1 &tz 
(iCH 2 Pht'J>0, MliZr. Ti&tz\&U.fX'fo 

h. ) 4 ym^&f&ftbtxm^h-ftmmi 

ffinfflltjKfc*. lot, JJE^SfcKSfc^. ffitt 

<osv*ru>*4 70i*v7 4 ym^mfm<m%tim 

ttlX^Z. 
[0006] 

ftS^7^y«£fflj«£gffiTS.:kK*>l>. *« 
l>^tU7 -f y*^ffl«$rti*-f & £ k 

[0007] ifwmmzm<r>--^><r>&m&. wm. 



mvwxkm&ifrtw&fttw&tt - k s^- 

[0008] 

sjwst-tsfcft. sv^u-7 4 ym&m&sthwfr 

&m§§»iz^xmm%.$:'<f'>rz. znmm. ^**n 

mmvy 4 vmktmb LTfcuiStt*** 
fciliiJU *#H**rtW:. *»IBtt, *W7 

hi>?>X'bh. 

[0009] *9^imP&S»*Mfc4Mt. o, 

S. Se, Te*^jMlfftl>%flkSWfk* { 2o<9 

7 -f >*£ffl«t«£:*i/7 ^ yoa-afcjflufcdfctcj: 

m&&&. nXYVXty-y^y?®.. a«tt. ffijgb 

[0010] 1 ocoJBWfc J:<Uf , ^^JB^ 

AJMK^ftli. Ti, Zrat^Hf3&>/5>ftSSJ:Oiltf 
ni. 1 mWfrm b ,'J?%<bi>2 o^Effl^k 
A , gE4«5r < k *> 2 -ocoE&^W 3 1 o*^^ 

lrxofflfiW. O, S. Se^^iTeA^^rSgfJ: 
0S{m-57C«k^igS^k^, S^B^BCSfitt& 
lffi<0 2J^drV-br^>-tti2fi[^T'S)0, »^lcJ: 
oTIi, ilB^SO <0^4< k i> 1 o<7)Efi^co l o 

mb-t&*]sy 4 ymismtmzmi-&. 

[0 0 1 1 ] 4fc. iix^^g#^Ji'(t^k8i!)«k 
LTT^S-^A^^Wb-g-ft^ffl^Sik &#S!k-r 

SflftJMfcgttkNMftttk LT*^y|%±ffl^«^ 
«EO#4T^l^7 -{ y$ra^$*T^S^^7 y 
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JHBCfi^T rfiHbkSSSj fcv^BJi. ^ 
?nr;W. r^^-;P. 7/Mf-;k TU-^r;w 

SeifcttTefrfc Mtf tl 4 tc% b WMM^ bifi2-o<r> 

$nm=Ft tah i mcr> 2 m v- v yftiEft? $• 

1 . 2 4fcli34W«H"C*t*T i , Z r ifcliH 

[0013] ^^n^^^'xi/HMIt^rt-SEfi'F 

$>SO{i:^^a^y^i;x^l4i^K«-r4 2ffl 
«fl8RS ; i 1 * I fi<0««H : F fc M^LT4 „ 5 ifctt 6 S 
£*#j£LTV^»£«SS/?n^y?5/xx;l*£S 
Ufct4. M&^o^y^'x^ate, l~5ffloK 
H<0jBjat**t4. LTtt, JftSftl 

-20 oMrtXS , * ^UiiSRR 1 ~ 2 0 aflHbJc* 

x=nvmp> 2 tfitwmm? k&Gtx 

4, 5 4fcJ±6H«*»iKLTv^ll^f®5'^a^y 

? isx-)im<?>mt LTfi, 4 >r-^S, -f h y t H 

4. Cftfe(J5»^ffi^^n^>'^5;x=/l«i. k« 
ft i ~ 2 o «fc;*** & fc Ji^SSc i~20 wHMfcie 
saigas i; ;«co j; a zmmm Lx^xt>t\>\ 

CpM ( L-R) n Y 3 .„ 
(Cq-A-L) M (L-R) „ 
* [1 ] [2] 4>, Cplii/?n'<>'^yx^H 

S£«l*U Ti. Zr4fcliHf0>Vv#ft*»T&*a 

R ' R ' R ' 

I I / 

X C C N 

i i. \ 

R 1 R * 

(* [ 3] x. mm^N\i%K?tiumF?x*fo 

*). XIJO. S. Se*ftliTeT*6, R 2 . R 3 . 
R 4 isitfR 6 14. #*a4fc* An^yJH 



[00 14] xy*Q^y^xx/l^£#^£«^fl: 
ttMfcl/Cti. ^n^y^i/'xx/i^ **;l^?n 

s o-rnt^l/^n^y^xxyi/g, n-7^/l/x 
^n^y^xx/USL iso-yf^y^n^y?y 
x-/tvg s i ( 2-> ? ^f-;U^^a / <y^vxx7i,S N 
1, S-^^I/i/^n^y^^x-yua, 1, 2, 4 
-hy^^l/x?n^y?^xx;l^ 1. 2, 3-b 

^y?xxx/i^ ^y?*?vl^7n^y?xx-/u 

hy^?^yy/i^?u^y?^xx;i,^ hy> 

i-;^f;ky'J;l/) y^o^y^yX-^S, hV 
7x~)\sisV)Ws7n^y?i?X-—)l&. l, 3-^ 
( hy^fvl^y^) ^^n^y^i^x >-y*u 

i/xx/U^ ^yy^y?n^y^yX-/«, 7x- 

;^y?D^y?yx-/ii, hy/^S/^n^y^xx- 

f;Wyf-iH, 4-^fMyf-/H, 5-*?- 
;Hyf-/«, 2, 4-y7f;Myf-/«, 4, 
7-Wf;Wyf-/i«, 2-^^;i/-4-xf-/u- 
>fyrx/pg, 2 -.*?-/!/- 4, 6-^iso-7°nt° 
;H>fyf-;H 4 t7f;Myf-^, 4,5, 
6, 7-fb7tFn^fyfx;H, 2-^f;t/f b7 
tHa>f yr-;^ y/U^U^jim, 2-*^7}V 

^]y^)Vm. 2, 7 -1st e r t-71-)V7)V*V~)V 

[ooi5] ^m^s^mit^mt ix, 2mv 

-hSfil^LSrfiroa^ [1 3 *fc!4 [2] 

• ■ • [1] 

Y 2 -n • • ■ [2] 

[3] -cas<i4. 

[0016] 



. . . [ 3 ] 



■CiJK ) 

[0017] R*0Jfc LTti. ; 7 7f, fi 
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*. mm. s^mmw^vrvm? : xi-)vm. x^ 

S, n-rnt/l^. iso-7nt;H s tert- 

*gc6~2o<7)r , j-;ua; tt7>ovm 

W<F>%M&.7~~2 0<7)7V-)VT)V*)Vm ; 7 'J /PS, 
2 -7 r r-*S9W#aHft2~2 OcWL-^-H-S : 2 
_7^--,^ n 2, 3-^f-;P-2-yf--/P**tf5 

K^2~2 0cOT;^-^S; th^i^m, xhdfv- 

2. n-ro^^a. 7xyjf-x»^w^^i~2 
a, hy7x-;^u/u«*^)ft*»i--2 0^)h'jr 

R ' R 4 R ' 

I I / 

X C C N 

I I \ 

R 1 R ' R 

(3$[4]+tf>X, R 2 , R 3 . R 4 . R 5 fc^yR 6 
14* C 3 ] +fc lit 5. R«J:tm« Ji. 

C0020] A*^jt ix, *mm? •. **/ws. x^ 

n-rntf;H. i s o-7*PhVPS, tert 
-7*f-/kaBSW)#t«»l~2 O0)T)\*}\>& ; S^CK* 

>f-/ua. x^DA.dfv;i^a^o^^5~2 0^^^ 
^i;6~2 0or i J-;wa;'<yx>s. **7>r^ 

^C7)^gc7~2 0(T>7^-)V7)V^)Vm ; 7U ^ 
2 - Tr-Zl^^^S 2-20 «7;l/^-/U 

H*. ft*gU-2 0c7)K-fM<Sia. ^»3& 1-2 Oct) 
7)Vzi*i/m. KS6»6~2 0Wr , J-/U*#>'*. ft 
ffl& 1 - 2 0 cor^^x 'J 6-20 
0)7 ] J -^y 'J /Pat*S8£ fit l» vf t j: v\ 
[002 1]*[l]4»Omtt. l*fett2T»ft.S 
[2]+, (Cq-A-L)li. 2ffi*U-MI8aL 
jWEWSACJ: 0 i^o^y^yx^/^tSSr^rrsg 
Cqfcas»LTl.v&lJfi£pca4. Att£tftS£fcJ:4 
aSffil-CfcO, -CR7 , -CR 7 , CR' 2 



[0018] zticvmz. x&wfifwryWEf-* 

-^M-^a. mmm 1-2 onr tixiui'Vfom. x 
amm6^2 owj-^'j^at-a^sixTv^T 

^m&i^m^ui. m2m<r>mm?i-%t>iii'tth 

n^iMxlffit. *y*>flBt*&aWf£iiS. (L- 

r> ^mv-vwLm-x'b-ox. a* [4] -ess 

[0019] 
[ft 3] 



. . . [4] 



-CR 7 =CR 7 - . -SiR 7 2 — , — SiR 7 2 S 

1 R 7 2 -GeR 7 2 -, -BR 7 -AIR 7 

-PR 7 -P (O) R 7 2 -N R 7 - 
S0 2 - N -SO-. -0-. -S-. -Ge -S 
n-, -CO-frt>MtftlZ>m&t:im=FX't>*) . zz 
X'R 1 ttrtJRfflFF. Aoyy«^»4V^iittl«l->.2 

^Nayy«^. ft^isc 1-2 o^m^*^ 

*VCWTt> 

[0022]3JJ[2] 4»*>ntt. 0. l*fctt2T* 
S. 5$ [ 1 ] fciy C 2 ] «t^)Ytt, '\nyyu^ St 
mm 1 - 2 OO^bKS* . MI 1-20 077U3* 

^«n-2o<7)f-jr7^3df^a. ^«^6- 

2 0or , J-/P*#>'*. &mWi6~~2 0<r)tt7 , J- 

)VJt*i/m . ftmisc 1-20 *>jMfc#*sB»7 $ y a 
* Mimm i~2o 7 j mx- 

3b%>* 

[0023] Bftmzimttf. y ^m. n*. 

bVUa. i s o -7*0 tr;US. tert -7^)Vmm<7) 
flat»l-2 0^7;^/«; j/?n^>f;^, i/^ 

6-20c07'J-^S ; **7^;US^<?) 
IBBR7-2 0^)7y-/PT;^;P*; TU^a. 2- 
7 , r-^a^^S:2-2 0^T7U^-/U2 ; * 
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^ Xh^rv-a, n-/bJri/ifc7)S$il-2 0 

a, yKy^jfvr 5 y X^oiKSIlfc 1-20 
«B$7$/«; >M V7$;i/*X7^y», y'7x- 

^*x 7 4 jmm^mmm. 1-20 ^ft^saaw* 

[00 24] a±COXd^ [1] fcitf [2] T'iSS 

tioTffi£S<i6t)OT«35:v\ (s^u^y^x 
x;u) bx (2-^W5/-x^y^-h) ?n 

bx (2-y*f-^75y-x*yu-M 9uu*J)V 
n-^A. (i, 3-^^;l/^^n^<y^^x-;i/) 
bx ( 2-^f-^rsy-x^yix-h) ?nn^ 
nx^A. (^y^y^^n^y^xx;!/) bX 
(2-^f-;P75y-x^yu-h) ?no^3- 

„ (-fy^x^) b'x ( 2-^y^/i/7Sy-x? 
yi/-M ?on^3-W, (v-^n^y^S/X- 

bx ( 2-^x^1/7$ y-x?yu-H ;dd 
y>n-r>A. (i/?n^y^yx-/i/) bx (2-x 
n-Tub7i/7$/-x?yi/-h) yot^3^ 
A s (^f/l/y^n^y?yx-;l/) fx (2-1/ X 
;l/7$y-x?yi— M ^nny;^ir>A, (.xf- 
;^;n^y?y' X ^) bx ( 2-^y^/l/7Sy- 
l -y ^/l/-x?y u-M y^/t/x>^ (x 
Wy?n^^'x-;H bx < 2-^*^7 5/ 
-1, 2-Wf;l/-x^yi/-h) ^nny;^-'? 
2^ ( n-7 8 nbVU^^P^y^xXx;l/) bx ( 2- 

sw/^sy-x^yu-M ?noi;;i/3-w; 

(n-Wy?Q^?yX-;W bX <2-v*f- 
/U7 5 y-X^/l/- h ) 7x^y/^^A, (n 
-:/^/I^?n^y^xx/l.) bx (2-i^y^oA, 
*v;l/75y-x?yiy— b ) ^nn^nx^y^ 

( 1 , 3-^yf-;l^?n^y?^xx;W bx ( 2- 
y7xx^ray-x^y^-h) 7xy^>7l/r?x 
( 1 , 3-^f/l/y?n^yXx;H bx 

( 2-^^75 y-x*yu-M ^y^;i/7$y 

y>ax^A, (1, 2, 

yxx;l/) bx ( 2-;yy^^7$y-xf^^-^;t^' 
~^) ^np^axL^A. (fh7^f/l/y?o^y 
^y'l^l bx ( 2->?>^7Sy-x^yi/- 

M y7xX/^7>fyy;t/3XT)A, 
[0025] (^y^^f/^^n^y^yXX/M f 
X (2-^^75 7-1. 2-^xf-A—x^yv 



?^xx/U) bx (2-y7f/P7^y-x^yw 
M ?nnyWx^A, ( hV^f-JH/VfrThyX 
^)V) bx (2- (i-tnys/V) -x*yu-n 
f-^xh^S^nx^i^ (^yfx^) t'^(2- 
yn-7 0 Dt 0 ^7^y-X^yL/-b) 7n^y>3- 

(fb7tHn>fyfx;l/) bx (2- (1-b 

(2,4, 6-h^f/Myf-;H b"X <2-v* 
fVl-7 5 7-1 -**)\s-X*9J U*-h ) X h^ryy/l' 
nx^, (7/fc*U-/l0 bx (2- ( 1 -bn»J 
;U) -x^/lx-h) ^nni/Vl/nx^A, (2,7- 
t e r t-yf-;^7;i/^UX;U) bX (2-^^71/7 
^y-X^/U-h) ?DDy/^X>)A, 

[0026] (y^u^y^yX^) (2-^y^/l/ 
7^y-X^/l/-h) y^UUy/l/^^A^ (^^ 
n^y^yXxyH ( 2-^n-7 0 nbVl/7 5y-x^ 
yiy- M y'MyW-W, (y^/l^?n^y 

?yxx^) (2-^y^7$y-x^yi/-h) s; 
^nny/l^nx^A, (x^fy^n^y^ vxxyu) 
( 2~v ; yf-;i/75y- 1 , 2-yyf/p-x^yi/- 

h)y7h^yy>3-^, (n-7o^y^^ 

y^xx/p) ( 2 -^y^7 5 y-x^y u—h ) 

y^xXyl/y/l/nx^A, ( n-T^f-ZUiy^n^y^^ 
xx;M ( 2-^^;l/7Sy-x^yi/-h) y'xf 
^Sy£y;l/3X^2^ (1, 3 *^)Vi/9 U^V? i/ 
xx/1/) bx ( 2-y7x-^T5y-x?yi/-h) 
y?DDy/^-W, (1,2, 4 - h 'J yf^Syy* 

n^y^yii;H ( 2- ( 1 -troyvV ) -x^;p 
bx (yxf;k7$7) S^nx^ 
(fb7yf^y^D^y^yXx;H (2-^y^ 

7$y-x^yi^-h) bx (^7xx;i/^x7>r y) 
^r?XT>A, (^y^yf;l/y^n^y?yxx;H 
(2-^^757-1, 2-yXf/i/-x^/l/^ 
h)y7ony>3-W, (byy^;uyU;^rh7 
y^;u) ( 2-yx^7Sy-x^yi^-h) ?nn 
yf-z^/I/nx^A. (^fyfx/H (2-^n-7°u 

b;U75 y-x^y u-h y y*v**)W}vn-*? 
a. (2-y*^;i/75y-x*yv 
-M y^nny^xw, (y^o^y^yxx 
) bx (2-^y^;u7Sy-7xyi/-h) 9uu 

[0027] ( n-^fvl^n^y^iyxx;!/) bX 

( 2-^y^;U75y-7xyi/-b) ^ppyi^z 

(1, 3-y7f/^y^n^y^yXX/l,) t'X 
(2-i/7WS/-7xyi/-b) 7DDy>3X 

(^y?yf;i/y?o^y^yxx/n bx (2 
-fyyf-;U7^y-7xyu— M ?nny>3X») 
A. (y?n^y^yix;l/) bX (2-^Xf-^7$ 
7-7x7^-M ^oDy;i/3XW, (i/^n^y 

^yx-/n bx ( 4 - y^)i - 2 - yy f-7i/7 ^ y - 
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7x7W M /My/^-W, (y^^y-^n^ 
y?i/x.-)l) fx (2-y7t^7^-7x/l/- 
M ^^x/l^-^A. (^f-zUS^D^y^XX 
yy) b'X (2-x7xXyy757-7x7l'-M ?o 
n>-';yr?x^ (x^yyv^u^y^xx;!/) fx 
( 2 - $y-7xyi/-h) 7x- 

7Pv;I/r?-^A, (x^/yi/?n^y^:yxx/y) fx 
(4-7$y-2-y7f^7Sy-7xyu-M 7 

[0028] (n-rntVP^^n^y^fyX-;!/) b' 
X (2 - ( ) -7x71y-h) ?aoy 
/ynx^A. (n-T'fvySyy'D^y^xxyy) b'X 

(2-^^/I/T5/-7x/l'-H ?ODy>nz 
(n-y^/^^o^y^^X-;!/) (4- 

7U/y-2-y^^;y7$7-7x7i/-M y'7x- 
;l/7S/yW-W, (1, 
^>?x-;u) fx (2-^^;l/rsy-7x/k- 
K^F^fyy/^-W, ( 1 , 3-*y*isis?u 
^y^xxyy) fx (2- ( 1 -b^UyV) -7x 
71/-h)7oDy>3-7A, (1, 2. 
f;I/y^n^y^yX-;K fx ( 2->^/y7$7 
-7x71/-M ^Dy>3-W, (1, 2, 4- 
b'J^f^y?n^^y'x-;M fx (2- (l-b° 
D'Jyy) -7x71/-M /otyW-W, (fb 
^fvyS^n^y^'xx/y) fx (2-'J^^)VT 
S7-7x7U-M yXf;P7SyyW-W^ 
<^y;?7^/yi/?n^y^xx;y) fx (4-7f- 
/y- 2 - Sy'7 fvy7 $7-7x7^h) ^y >-'/y 
r?x^A N ( hU^^^y^^^n^y^^x-^) 
fx ( 2 - S/'x^/l/T 57-7x71— M ^npy> 
3xt>a. ( Ml^^Sy'J^rh7^^^^n^y 
^yX-/H fx (2-^n-7-obVP7Sy-7xy 

l^-M H-Kxyynx^ (^(yf-;H fx (2 
-^^;i/75y-7xyi^-h) ^dp^-') 

A. (fb7bKD>fyf-/H fx (4-757-2 
-i/'xf;|/75y-7x7y-M ^nny;^-^ 
a. (2, 4, 6-hy^f;Kyf-/H t'x(2- 
>-'x^/l/7$y-7xyi/-H ^pni/VI/nx^A. 
[00 29] (7/M^x;^) fX (2-v^^75 
7-7x7u-b) ^nnyW-W, (2, 7 -x 
^7/M-l/X/l/) fx (2-yi so-7°nf;U7S 
7-7x7l/-h) ?npy;l/3X^A, (i/^o^y 
^i/xxyu) (2-^^;u75/-7xyix-h) 
?pny;l/3-W, (^f;l/y;p^v^y'xz/H 
fx ( 2-^X^/1/757-7x71/- M *J**)WJ 
yynx^A. (xf;l/y?o^y?yX-^) (2->-' 

r?x^A. ( n-TnbVyS^n^y^y-'xxyy) (2 
- ( 1 -fn'J^V) -7x/P-M y7x^y> 
(n-T^yy^O^y^XXyy) (2- 



^7fvy7 5 7-7x7 w-M ^yvVy^'yiox^ 
A. (1, 3-y^yy:/y , n^y;?S/xx/y) ( 2- 
i/'7^yl/75 7-7x7 U-M y?PPy>3-<) 
A. (1,2, 4-h , J^f^y;n^y^yXx;M 
fX (2-^^7a7-7x7l/-h) fX (S/*7 
xX;|/*X74 7) Syyynx^A. (^y^fvyS'y 7 
D^y^yx-;K ( 2-x^f-;I/757-7x71y- 
M ^nnxyynx^A. 

^y^yl-iH (2-^X^7 5 7-7x71/- 
h) ^h^y^nny/^-W, 

[00 30] ( h>J7f-;USyU^rb77^^^n^ 
y^yXX/P) (2- ( l-f^Ui^V) -7x7U- 
M y-Vn^y-'yynx^A, (^f-/W (2-^ 
f*yy757-7x7U-h) ^7xXyl^;y=?x^A. 

(7Wl/-;K (2-^7^757-7x7U- 
M fx (^xf-;U757) y/i/3-7i., [ (xh7 
y^x^n^y^xxyl.) Sy^^;l/i/»JWy (2- 
7xXyU757-x^7l/-M ] y?Pny>3-7 
A, [ (i/?Q^y?iyXxyU) Sy^^S/UUy (2 
-7^;I/7S7-X^7l^-h) ] y;oDy)^-7 
A, [ (y^n^y'X-/K Xfl/V (2-7x- 
71/7 5 7 - 2 -XiM/-x? 7 1— M ] v7x7^rv 
^;I/ax^A N [ (rb77^yl/dy^n^y^xxx 
yy) ^fl/V (2-x^y|/757-X;?7U— h) ] V 
7jWaiS)\,3-iyj*^ [ ( 2-^^v-^n^y^^' 
xxyl/) i/^^I/^UUy^^/I/i/Ul^y (2-^f- 
/I/757-x?7b- M ] i^nnvyynx^^ 

[ (S-^f^n^v^yXZ/H >-'7 f-yy^ U 1/ 
y (2-y^n^y^7^7 - 1 -7^yy-x?71/ 
-h) ] yi so-7^yx>r7X^A, [[(2,4 
-^f-yUSy^o^y^fyxx/p) xf-l^y (2-7x 
x^7S7-X^7l/-b) ] y7ooy>3^A, 

[ (3, 5-y7f^y;o^y^yX-;H ^V7°n 
MVV (2-7xx;y75 7-7x7V-H ] S^o 
Dy^-W, [ {4>r~)V) l/*^)VisWy 

( 2-^^/!/7S7-7x7U-h) ] y7n^yW 
[ (fh7tKn>f yfx^) yxf;i/4fl/y 

( 2-7^757-x^/b—M ] i/* h^rSy^/y 
[ (7yM"l/xyy) ^f-;y^Ul^y (2- 
7xX;l/7S7-7x7U— M ] yXyy^y/^X 

[003 1 ] ±IE(cW*LfcJ: ^j:y;^-W 

WkL-c^tfiikj^-c**. asawt^* r cpM 

[0032] flitf . A [ 5 ] -CllSfliBS&mte 
ttfc* [ 6 ] T*$il4ft*»l*4>. TiaRffi^ [ 7 ] 



(8) 
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CpMY 3 

(55 [5] M, Cp&ZXSYlZ. i5[l] *fcP]t 

(L-R) H 

(s5 [6] 4», Ltt. * [1 ] •I'fcHtattT*'), * 
[3] R(is5 [1] +fcHtSi»'C 

CpMY 3 + m (L-R)H - CpM(L-R) B Y 3 .. + m HY 
ZtoR&tZtSVX , [ 6 ] [ 5 ] ICftL 

Tm=ltf)i§-&fi3f*/l"4» m=20^(i2fgf^* 

[0033] at. m=2X'b&mmmt£m r c P 

Cp 2 MY 2 

(55[8] +. M. C P fc«tl>'Y«i, * [1] +fcRt 



... [5] 

SWT'S) So ) 

• ■ • [6] 



• ■ • [7] 

M(L-R) 2 Y j li, 55 [8] , C*3*l*.X*cHr 
Wk^t . [ 6 ] fc*>fcTERi6« [ 9 ] fcft 



[8] 



) 



Cp 2 MY 2 + 2 (L-R)H -» CpM(L-R) 2 
BE* [ 7 ] , [ 9 ] *H vf fuORJBtefcWC fc . h U 
X^T S h U 4 7 7>/l/T S y^<7) 3817 5 > £ 
»B3Rrtt:jDiT §J£t h H YSriftS-ri. J: 3 ttftfjf 

i&3»75^l±. [6] £*fl/C. a«t;l* 
T 1 ~ 1 0 0 fgcDKBTffl^ hi\.h . 
[0 0 34] RJ&S5 [7] . [ 9 ] coKimmz^^x 
ti, l^^t, RJEffl©i-2 0' , C~l OO'C. 
4 L < li O'C- 8 0-COffiHT'J) 9 . SWraJi 0 . 

i-7 omm. M&Kizo. 5~5o^ra«iefflT'j) 

^cOlgJjftK^bJc* ; v-'x^x-x/k -r h5h Ho 

147* h- h 'J/hWStdlF* L\\ ze>£i1t&U&m 
tt. [5] ifctifl:£» [8] te*tl/t. a«i 
0~5 0 Oft^tEH^JtCfflV^il*. 
[0035] gMftiEfti 1 (Cq-A-L) £»o 
fc»WMHfca«l r (Cq-A-L) M (L-R) „ Y 
2 . n j li, Mitfac^dtcL-CWiSii*. BP*>, 55 

Cq-A-W + H-L-H -» Cq-A-LH + WH 
Cq-A-LH + 2 R 8 -Z -> (Cq-A-L) Z 2 + 2 R 8 -H 
(Cq-A-L)Z 2 + MY 4 - (Cq-A-L)MY 2 + 2 ZY 

Witf, £1555 [16] £X-9XM>tit: (Cq-A- 



Y + CpH + HY • • • C 9 ] 
[10] T*Sfi6^^n^y^i;xi/HMit*t* 
«t^*Sr*tl>^ft. 55 [ 1 1 ] ?aS;fc*fls£ 

», s5 [ 1 2] x-mixhrnrr >vtiv &mt&fa. 55 

[13] rfESftiaSAlWfc^fcfr&TERiE* 

[14] [15] [1 6] (cffioTJRMWtl/0*<:fr 

[0036] 

Cq-A-W • ■ • [10] 

(55 [1 0] CqfcitfAJi. 55 [2] 4»t|5ItS 

H-L-H • • • [11] 

(55 [ 1 1 ] «K H{i#*JiFf £*IU L{is5 [ 2 ] + 

fcHtasrcfciK 55 [3] -c^sn*. ) 

R 8 -Z •••[12] 

(s5 [ 1 2 ] «k r 8 \m\t>mmx'h d\ zul i , 

Na, K^nTlM V&SfChi. > 
MY 4 ■••[13] 

(55 [1 3] +. MfcJimt. 55 [2] •ctHtaa* 

■?£>!>. ) 



[0037] 

• • • [14] 

• • • [15] 

• ■ • [16] 
«HE/kt* fcli 2 flK^*»fit 6 i fc J: 
WWtt6*&WPffeit*. 55 (L-R) H(iS?l555 



L) MY 2 t, RJS55 [17] Cftot (L-R) H£ [6] bmiWkX'hh. 

(Cq-A-L)MY 2 + n (L-R)H-» (Cq-A-L) M(L-R) „ Y 2 .„ + n HY • ■ • [17] 



aES55[14K [15]. [16]*5j:tf [17]tf> 

0*C~100r, #4L<{iO ,, C~8 0' > Cc7)ffifflT'J> 
O^JE^HJiO. l~70t$|SL if^L<«0. 5- 
5 0B#rac7)tEfflt'*S. 
[0038] RJ6fcJflV^il4»8fc 

h5t Ko77>fOT-f;H ; ^y-t?>\ b;l^x 



0)£?%Busmm^ itamzttix. mm. mmxi 
o~5 o ofemn^x-m^tiz,. 
[003 9] ttz. 5?i§SA*w^f-wacR9 2 
■ea sasaEflff-fcj* o sta»**Mt^w r ( c q - a 



(9) 
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-L) M (L-R) „ Y 2 - n j li. '&cr>HmX'l>m&f 

hztifiX'%h. ap*>. [ 1 8] -z&zixhtt&fat 

[11] frfcTERfc* [19] [20] iCfto 
T (Cq-A-LH) <)Ct. flMlfc 

(Cq-A-LH) iffl^TWERiKC [1 5] , [1 
6] ?4>(Ctt [1 7] tC«oT«iJdreftLTVK*i6 , C 
» 

[00403 

RIO 
RvlO / 




• • • [18] 



10 



[0042] 



[0043] Wfcft [19] [20] flRJEftftfcon 
•Cli. Wffltftftefc. RJEi&gJi- 2 O'C-1 0 0 
•C, #4 L<»iO'C~8 0K:tf)ISHT*»). RlffltUt 
0. 1~2 0B$IBL KFiL<(40. 5~10B#ra^KH 

Va-ryy^nx— r/HH ; Ky-Vy^ Wl^xy, df>- 

t&it* * v ym<r> ad y y\mit*.?mtfm v * 4>iil> . 
£*i^+Tttx-?yi*##4 L< , ft^ft [li] 

H£tS [18] *Jl*lh.(c»LTa*SJm 0-5 0 
[0044] Mink o KWrmizi 0 , jJrSf 



[ 0 04 1 ] 5$ [ 1 8 ] «k R 9 {i*fgH^ : 

R 1 ~ 2 0 WftflyWRS, 1 ~ 2 0 <9^-ffc*^« 

MSFf k ftiiS IX 4 , 54 fcli 6 

I). 4ffl(0R 1 »{iPItT"i > ^o'C^Tt«J:V\ 



t JSBEFCa* UfcflL L«E 

[0045] *»«KJ:**U7 4 i'flteflMHKi, ± 

< k 1 1 8«i&£g(;:£tf .1 i: mmx-h 0 . 
HP*>, r/us^Atf^Mt^Ji. -*W [ 2 1 ] k 

[ 2 2 ] <n 0 % ^-ftlfrX-m til T)V 5 J 

yx'hh. 

[0046] 
[ft 6] 



RIO 

H-L-H + R 8 -Z ^ H-L-Z + R 8 -H • ■ ■ [ 1 9 ] 

Ut5) 




I Cq-A-LH ] 
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R " - A 1 - 0 - AIR". 



[21] 



[0047] 



-A 1 - 0 



P+2 



Ut7] 



[22] 



*[21].S[22]«k R»{i*SMC^ Aoyy 

[0048] R 11 comt l/C*SMFf- : 
;>»D>-'y/f^ ; X*)V&* Xf-^K. n-TobTrt^ 
i so-rDt/PS, n-7*f7l/£ N iso-Zf/P 

g s s e c-7>/i^ ^y^£, ^isivm, 

zizte&fiicvum, mnmitkm® 

iznix h oT)i-*>i>T>i'$-iji>z%mith y Tii 
v Mmiwmm izmm Lt^m*.^ y * y>w®%* 

iZttlX b y 7;l^7^$-^A£&fi4£-£b 'J T/U 

m-fz>zttfX'Z&. 

[00493 t^JtvmimtLxte'b'&fjr 

ycr)l><Db IX'&aX; [23] T'giSftl>W«8*'7§^t& 

BR 12 3 • • • [23] 

* [24]*. R 12 l2^iSU~2 0cDi^bkf5iS-C;& 



[00 5 0] R^<m\tLX^)Vm. X?-;l^ n- 

rotr^s. 7$./\s&. iso-rs/H, iso-y 
ivm. 7)v*u7 3.-)vm, bV)i>m. *isV)v&m<r> 

fcT*->TfcW5r->-OvcfcJ:H. £«*[2 3]T* 
S:fc*»^*{b£»<aJWWI fc L-?<i, b y 7 x- 
/Mfny. by (^y^7;Wn7i-/H ;tfoy, b 

U (2, 3. 4, 5-f b77WD7x-/l/) 
y, b'J (2, 4, 6-hy7Wo7i-yH*n 

y. by (2, 3-i/7/wn7i-/n t;oy, by 

(2-7W07i-^) *oy. b'J C (3, 5 -is 
(by7;^D^^) 7x-/l^) tfny, by C (4 
- ( M^/M-n*^) 7X-/P) !t!oy, b'J^f- 
/Mfay, b'jxf-;Mfay % b'J ( b y 7/M-a;*f- 
;p) ,-jfny, x*7x-;l/7/M-n;i?ny, ^ (^y?7 

by (^y^7;Wo7x-;H^oy» 

[005 1] 4fc. A *yft?J7cD#j-*>m&l 
li. <ta* [24] T-^^/iS^f-^-y^fflT'*!.. 
[On] * [BRi% ] - ... [24] 
(*[24]+, [On]Mi. IBS, ^ 

a, yn^A, ^y_»7A, ^*-T7A, ry* 

--7A, &&V*X*-<1J±'m<7)*-*7J A X'b Y ). [B 
R 13 4 ] - tt*fflffitt*fcliEfflttK£U*7-*y"r 



(11) 1#6B¥9-286813 



J>4„ R 13 «±^ [23] «frtf)R 1J fcHt-C&4. HRsS 

[24] -casitiffau^^ftowfcUTtt, 7i 

n-fe--)Af h7 ("*y*7/M - n7x-/i') jKI^- 

h.i(I)fh7 7^*07 x-yl/) 

K ffl ( I ) Thy C<V?7)V*U73,=.)V) tfU- 
, M(I I) t'X(fb5 (^^7^071 

-iv) ao—K ;*7i"yj> (ii)t'x(tb7K 

y^7/WD7i-;H #u-K ( I I ) b'X 
(fh5 C<y;7;Wo7i-;H /-KI--K ^*7x 

-^t^D^M^Afh7 (^7WQ7s- 
hU7x-/l'^--K-'7i>.rh7 (^V 

^7;^o7i-/w jKI'-k hvyx-^o-'y 

Af h7 C<y?7;WD7i^H rf.V- K bVi>- 

~>v) #i/-K bVm-JlttV-VA.Tby C<y 

b5 C<y^7;Wn7x-;H ^U— h , ! Jx. 
j-tVT-V-'v&Tby C<y^7^P7x-;K # 
u-K MMf-zKryt-^Arh? (*?.y?7/M- 

('<>';7;Wn7i-;H #U-K fby-n-y 
^)VTV^-^K=fYy C<y?7MD7i-/H * 
U-K M»7x-;P*X*- r 7Af h5 (^y?7;U 
Jj-D7x^;l/) ^l/-hf(?)fb5 (^y?7^D7 
x -)V ) # 1/- J- »Bft«Wf £*l4 . 

[0052] xftwnmmizigitmn&fcmm. 
hwmt\-,xit [2 5] T^2*i47;Mf/>7^$- 

R»«a Al ■ • ■ [2 5] 

(3* [ 2 5] «k R^USlcJMFP, Aoyy«ifcJ4K 
Sifc#l~l 0<D7/Mf;P«£3l1\ ) 

MFf-; *^)V&. n-ro&H, i s o- 

TnhVUS. n-7'^-;US, iso-7"f;H, sec 

-f^>vm. ^y^-jvm, ^istvm. *7+>i>m. f 
[0053] if^mzawx. xv-7 1 ynm&zmfo 

1 t> lgcoKjM^Jfcftfc , $ £>£(27;l^7/P 



£*x/ct>«!;b$r^. 

±s^tr**»»ASHi;^** 2«ia±«*^*H*T 

[0054]^l/7^ ^/l4SS^©fb^ 

lite, a^i o- 8 ~i o- l; e;p/^-u-7'f 

7 * yt ( u -y h;iO aftHoflmaarcffl 

v^ft.4. *i>7<>^S-?-%M.tli, — flwctt. JI 
flT*4*l'7*y*>'V-tf5S*£:»**4a c . 

U ^ffiM^T'^^V7^y^y7-(cJntTg 
4^(c:J2\ jM^7 y* /^-<9&4>^?WfX<7>g 
[0055] fcrtfU 'J-a^MBJM^fcfeV^T 

10 5 . |if*L<{i:5 0~5xi 0 3 «OKffl-Cfflv^A>ix 
4. g^fc LTtWW?-*y»^*flJ^** 

-m^mc^^.)VV(Jf. . 5~ 1 0 H »4 u < 
li 1 -3«0lEHT'fflV> ^ti4 . § t» £.WB.T)\*iVTfr 

fri-iy&iMT/m&mmTittf. a*i-i o» , 

#4L<lil 0-1 0 3 ^KBCffl^feii*. 

[0056] *^H^tc j: 4a»AWb^iii^+"r, 2 2 

jng-T 4 i *«^-vS14$: iftLh-f 4 fcftKM & 1 1 ^ 
* { * 4 . fSCfi^iB*)^** J: * 9 0 "CWTTa^t 4 * 

%\,zwmx-foz>. =HSumt z>*ma. mm&kmit 

S^U f#^.^4?I-&?g*J«»1-475ffi* 5 SfflT-§ 
4. ^8SttKft*3Ht«fcUTJi, MftWtti. 7*^ 
iso-7 J ^y > ^y. Mtv. ^7^y. 
r^y. Kr*y, ^-9-r*y, ^^r*yss»ii 

ffiBRiRKft**: ^n^y^y, ^^i/^n^y^ 
y. ^^n^df-^y. v^o^-^^y^oBia^K-ft; 
; ^y-fc'y. h;ny, ^^vy^^#i^^t; 

; -f-7-9-. *t?4. isii^wsas^ : mtmihti 

4. Sora^Oft^^KittttoKUi. S-^RiWcffl 

^»5(cfflv^43i-U7 4 yi#t L<J4Ji!Bftli8fiR2~ 
2 0c7)®Hi*i<7)Ji-^7 -f yS-Sfflf&. *U7 4y<7)M. 
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[0057] *3Mi-Ctt. U ?§$ffi 

yx-^y. ^'jxfi/y, ^U7otuy. tf-tfy 

< yn&iz®ix*i-y < yzmi>^x^m$z-£x 

4#fift»«l gSfcOO. l~500g. 2?2L<li 

1 ~ 1 0 0 g€Jt(z^:« J: 3 £Htt0)tf#i U\ ±84 

tt . x 5 y -* &&mm&*)%&tz&&-ti jj? y v- 

[0058] y-M£*Sttfct*«£lC 

blXli. mmzii. 79 y. i so-7?>. ^y 
?y. ^-fy. *??y. "fijy. Y-rijy. 

Tijy.imiri] vmommsmxcJOk ,^9u^ 

yfy. *3-)Vi'9u'*.y?y, i/?v<\*-fy. ~/9 

u*??yw<?>\femtimmt*m ; «*y*y. 

>\ * : svymmm%3kmt*.%; +79. m. n 

[0059] *smh£*5ht , ^5 y-a-^SrHiirrs 
■tea. a-^iajSJiii^- 2 0-1 oor. #£L<i± 

2 o~9 oxwssttrch&z tt>m& lw mmm-st 
mmtzmzit. s^as{ia^o-3ooic, #&l 

<(il 00-2 5 Q'CcombX'tb&zttfMiL^. i 
2 0"C S #£L<»i20~l 00^<3ffiBT*£C:fc# 
300kg/cm2 , JJ^lXJiSffi-l OOkg/c 

[0060] *»i»t:fli*5rU7 * vS-&*ffiCJ: OM 



otuy. l-yf-y. l-^yfv. l-^-fey, 
4-^f/i'-i-'<yfv. l-^fv. l-r-fe 
y» l-xh^r-fey. l-^-tr-fey, 1-*?? 
T-ty. 1 -x-f 3-fey^<7)^*iSc3~2 0^a-5r^ 
7-f y ; y^o^yf/'. ^?n^:r-fy. /^K^* 
y s 5-p<^-2-y/i/--K;M-y. fb5^nKf 
-by. 2-^f-^-i, 4. 5, 8->-V^y-i, 

2, 3, 4. 4a, 5, 8. 8a-^^tHDt7^ 
Uy^KSSc3~2 OOifMfcri^ 4 y ; £W 

s. mmzwn >&&*irr 

fc-fcdft. Witf. x^-h-y. b'^;^^o^-fey. 

x-fi^y/rntf^y, if-l/y/l-Zfy, x^-v 
y/i-^-ty, ifi/y/i-^fy. xf-u-y 
/•/^n^yfy, ifi/y/xfi/y. xf-uy/r 
oei/y/xfyfyy^Myf, jfU7^yS:2 

[006 1] 

^S); (Synthetic Communications, 25 , 629(1995) 3?) 

izimnijmttzttZixizmttzi}mizjiio£titit:h 

— ;WiTf!|R[&4£Ji::£iR (Journal of Chemical Societ 
y, 3623(1953) x Synthetic Communications, 14, 1213 

U984)go tenuis* tzteztiizmttzimizx o 

[0062] wmn* ?v-tyit-smt5£v : m&&g,fc 
^ftji, mmshttzir^rnx'^m^mizx^x^ 
itzhozmuz. ■ mit-kxmm%m 

firFX'CDi/j.Uy7m&tdt7'v-7#-y?XWz}5^ 

^fi^(i*> * -9 -XttS l 5 0 c vyw- $ x 
-i/3y?07b/57<- (GPC) ^ffl^T^HS 

-&«ttf!)3=Ey7-^llKGPCt)t(SS*fe-3l'- 
ttM 5 5 0 7-Ux38JMfij^Hiae«SH- ( FT- I 
R) (ctoaijgU:. i^. Mw{i**¥%»^JI*, M 

[0063] mk<Ffe$L 

mmmi > 

(^y^^-f/^^a^y^j/'x^) b'x (2-^ 
f;l/7Sy7x/l/-M ^onj/'/W-^A ICp' 
Zr (0-C 6 H 4 — NMe 2 ) 2 C 1 > (JUKI ) C9 
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-HMcSBBMLfcrtSPK 10 0ml 0)#9XWBUB» 

*JJ*Y WuyA F2. 0 g<7)7* b-h'J;^?g5 0 
mi(:2-y^f;i/rsy7xy-;i/3. 3g?r» 

SriDiTHfell#S-2. 3g»fc (JR$72%) . 
1 H-NMR (5 : ppm, fi?on*/P 

1. 9 (s, 1 5H) , 2. 3 (t, 12H) , 3. 
6 (m, 8H) . 6. 4-7. 1 (m, 8H) 
C:58. 6. H : 6. 3. N : 4. 9. Zr: 17. 

3 

[00 64] (£Jfc012) 

{4yr-)V) \lX (2- : Ji s o-TntVP7Sy- 
I^yi/- F) ^DD^a-^A { ( I nd) Zr 
(0-CH 2 CH 2 -N iP r 2 ) 2 C 1 } (AW 2) 

^fcMKU»Lfcrt*flt 10 0ml ntiJXWxms 
4>X\ t'X (Ayf—fr) i/^—^&VVuJA F 

2. 0g<D7-feFxFy/l4£f85 0m lfc2-yi so 
-7-ntr;P7$y-x?/-;H. 3g. F'Jxfvl/T 

^aaa ix^v? v zmix &&mm 1 . 5 g#£ 

(JR*6 3%) . jBIMrtflSJII (MS.%) SKlTfe* 
■f. 

C : 5 6. 8. H : 8. 2. N : 5. 4, Zr : 1 7. 
7 

[00 6 5] (£11013) 

(1. 2, h'X 
(2-y^f/k7S/-ft7i/l/-M ?ony;l/ 
3->>A ( (1, 2, 4-Me 3 Cp) Zr (S-C 6 
H 4 — NMe 2 ) t C 1 > (M3) 
+»fcH*i»LfcrtS«l 0 0ml 0;if?*«RJ6S 
4"T\ t**(l, 2, 4-h l J>fyPy7n'<>'?yX 
x;i/) ^a-^A^n?^ F2. OgcOT-feh-h 
U;^JS5 0m 1 2-^^1/7'$./ -7^7x7- 
;H. 6g, hyxf-^TSVl. lgSffiBllU £A 
fcTlSiaSHHfU:. RJ6»*«E!SeHU:». ^ 

S£Ett£ 1 . 6 gflfc (iR*5 5%) . 7cS?7ffiSS:HI 
(fi*%) fc&Tfcjj**-. 

C : 54. 0, H : 5. 6. N : 5. 1, S : 1 2. 

3. Z r : 1 7. 3 
[00 66 3 M4) 

^l/TSy-x^yi^-h) ?nof^-W {Cp* 
Ti (0-CH 2 CH 2 -NMe 2 ) 2 CM (84$ 



-HJ-CHSMHftLfcrtSat 1 0 0ml <7)#? X$SRJSS§ 
«t»T\ (ty^>f-;l/y?D^^yX-^) f-?-^ 
AFL)?o54F2. 0g^T-fehxM);^g?g5 0m 

i C2-^^T5 y-x^y-;n . 2g, fhx 
fc. RISftSiSEeilLfctfth^xysani^aUfc. 

bmmkLx^y? v*t\\txm&\mM* 1 . 4 g 

»fc (JR$5 3%) . 7c£ftffiSA <M%) *«Tfc 

C : 55. 2 , H : 8 . 6, N : 7. 1, Ti : 1 2. 
3 

[0067] (HMCT5) 

[ (fb5^f^y?D^y^y'xrjK VMrfoi/*) 
vy (2-7i-^rsy-x^yi/-M ] x?n7 

4 F^unx^A < [Cp* S i Me 2 NPhCH 2 C 
H 2 O] ZrC 1 2 I (ftHE5) 
-HJ-tcBBIHBftLfcrtaElt 10 0ml <F>fiyXW$i8k 
+T\ 2-V ^ J 3-9 J -)V2 . 7 g<DThy 

hHo75>'J8a3 0m 1 (C HJ ^f-A^'J o y F 
2. 1 gfc FUxf-^TSy2. 0g£8sfl[lLS$&T'3 

fc. »Ct (fh5^f/l'y?o^y^yX-;H i-^f- 
)Vi/V)V9uy4Y4. Og&f- h5t Fo75V5 0 
m 1 fcSHU ±iORJET1#3ta«ftt F Uxf-yPT S 

yi. 9g£Ssflnu ssat-ce^riaaBFLfc. 

tftCfh5tKD77>50mU n-T'f-^y*'* 
( lmo l/l ) 28. 3ral» 

fift^a^WS. 3g£SHnU SfifcrCl 2i$fl 

*£LTfSfe[Ifr£2. 9gUfc (JR$30%) . tcS# 

flrM* (£ft%) SJSlTKStt. 

C : 47. 3. H : 5. 7. N : 3. 3. Z r : 1 9. 

6 

[0068] (SHOT 6) 

(^yWf^y^D'O'^y'i-jH (4-n-T'f- 

;u-2-^f-^T5y-7xyv-F) -/mxa/Ar 

3X-7A {Cp* Zr (0-4- "Bu-C 6 H 3 — N 
Me 2 )C1, } (ftfc«6) 

-Hi-KfflHBilLfcrtSai 10 0ml «o#5*KRJ&» 
*$X\ ( A ^y^^f/i'y?n^y?yi-;H i'W- 
^F'J^o^ F2. 0g^r-feFxF'J;W§?g50 
m 1 ^4-n-7'f-;U-2-> ; ^t^-T5 77x7- 
;H. 2gfc F'Jxf-;l/75>-0. 6gSr»L, SlS 
ICTI 2*BBW*Ufc. RiE»*«SBB«liLfc*» 
xy*jni*aLfc. ^jSSrjSffiLt^y^yf-JiixT 
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memm 1 . 4 &%tz wm4 6%) . 7cst##f&ii 
(ss%) iaTiz^f. 

C:54. 5, H:6.4. N:3. 1, Zr: 18. 
7 

[00 69] mmmD 

-M ?nDi/'/l'n-7A { (Me 3 SiCp') Zr 
(0-4-H 2 N-C 6 H 3 -NEt 2 )C1 2 } (tt 

+ttizmmsmLfzft%mi oomi *)#5.xhrjk£ 

4>T\ ( h'J 7- =f-/Uis U /l-f h7>f/^n^y^y 
x-;l^) yWaWM;?D5'| K2. Og<07*h- 
-HJ/M§?850m 1 ^4-75 7-2-^x^-7 

S77x7-;i^3. 7g*jsanL, aafci2i*iaa« 
i g#fc (jr$6 1%) . tc^th^h («»%) *ja 

C : 56. 5. H : 7. 4, N : 7. 9, Zr : 1 3. 
9 

[00 70] (£tt0!8) 

(n-^y;n^^yX-/H h'X (2-fo'J 
x7-7x7l^-M ^DDy'W-^A { ( "BuC 
p) Z r (0-C 8 H 4 -NC 4 H 8 ) , C 1 > (ttffi 

8) <7)£j£ 

H^fcSHHWLfcF*l8Kl 0 0ml O^XKKJSEfg 
4"T\ t'X (n-Zf^y^o^y^y'I-^) v>3 
-T7J*iS7nyj h'2. 0 gW-fc h- h 0 
mlC2-b'ol)i;7-7x7-;P3. 2gS:^SDU 
SfiKT18ifflHlffLfc. K£ffi£ttEttBlb*:ft. 

*.TftfeHft£ 2 . 0 gfcfc <IR*7 1 96) . jcSfl-flr 

C:61. 5, H : 6. 6, N:4. 7, Zr: 15. 

2 

[00 7 1 3 (»9) 

(y^n^y^y'X^/1/) (2-^7^-/1/75 7- 
1, 1, 2, 2-f h^f/l'-x^yiz-h) 7on 
y\7->>A {CpHf (0-CMe 2 CMe 2 — NMe 
t > i C 1 > (tt*!9) <9£l£ 
+»tfflBIBftLfcl*iffl«l 0 0ml C9#7XSRiEfS 
<ft\ fx (i^n^y^'x-^) A7-^Ay?D 
54 F2. Og^7tr-h'J;H150mH:2-y 
7^757-1, 1, 2, 2-fh7^f^-x^7 
-;H . 4g. M;xf-^7S>1. 1 g £8s&n U g 

/i/xvfcjni^iiLfc. ^asaMtLT^y^v^Hni 

Tfi&Ilttfc 1 . 6 gfcfc («*5 7%) . 7C*#*ft6 
31 (fiS%) £JaTfc*1\ 



C : 42. 4. H : 7. 7, N : 5. 5. Hf : 31. 
8 

[007 2] (ggtfeffllO) 

[ (fh7^frt'y?n^y^yi-;H v^f-^'J 
l^y (2- i so-7 , of;l'757-7x7U-h) ] 
y7D7'f YHfrl-VJ* { [Cp* SiMe 2 N iP 
r-C 6 H 4 -O] ZrC 1 2 } ( ftWE 1 0 ) 
-HJ-KaSKBftLfcrtSa 100ml atf^XKRfcS 
2- i so-7°Of/U7S7 7x7-^3. Og 
tfOxh^h HD77y^S3 0m 1 Cb WWJ/l' 
7ollK2. 2gfcMJxf-/P7$y2. 0g£ife!inL 
SiST'3 BftSH&f Lfc . LXMttm* 4 . 1 

X+lli'ViVVuyJ Y3. 9g£rb7t Ka77y 
5 0ml fcjgfcU .LWRIfrCflfcifflBfti: h Uxf-A- 

75>i. 8g*«amL, afltrei^iraitfLfc. £ 

<3®Mfrfca»HH?LTffl«*fc4. 8gf»fc. i 

<7)?ft^tttrh7t Hn77V5 0m 1 , n-7*f-;PU 
i-^AcO^-fy^Wi ( lmo 1/1 ) 29. 5m 1 £ 

saw u aacceftiawHfLfc. iosiea 

[zW§Atis)Va-*7J± 3 . 4 g Sr^JPL. SfflKT 1 2 

*Lfc. SfcKM'XvaOml fcjRJnl/C^iiU * 

8L «E«*lLTftfelBttfc 2 . 6 g#fc < IR$2 7 
%) . 7C*7i-*f<7)feS (Sft%) SOTfciST. 
C : 49. 3, H : 6. l s N : 3. 3 S Zr : 19. 
0 

[0073] (HSfiffll 1) 

[ (3, 4-y7f;l'y?D'<y^yX^H iso- 
7°nf by ( 2-7x-/W7S7-X77U-h) ] i? 
7uy4 h'y/W^'JA { [ ( 1 , 3-MejCp ) C 
Me 2 NPhCH 2 CH 2 -0]ZrCl 2 } (fflgl 
1 ) <?)£$ 

+»KH3KBftLfcrtS« 10 0ml wtf^xSLOTS 
#T\ 2-7x-;l/757-x^7-;l^2. 7gSfb 
7bHD77yM3 0mll:IIU MM^/l^D 
)U?uVY2. 2gtMJxfyl.r5y2. 0g5r» 
LT^fflT' 3 BSGttHf Lfc . ^«£S* LT 1 
8. 4g#?t. Jl<7)?4^WCTh7hKO75y3 0m 
1 . -f^lV^^Affi^^fymW. ( 1 mo 1 / 1 ) 1 
8.5ml £g&IDU SStT l^BBWf Lfc. 
f^, 1, 1, 3. 4-Tr-5^f-;P7/l/'<.y 2. 5g5r 

aanu sficr 1 2B#sjt#t^„ s^fifcRjeat 

*4 0m 1 SrjD^., x— f ;UTttajUJSaE*S* 
«ftS:2. IsWz. ZCOmVmiZThyt Vcyyy 
30ml, n -~f1r)V O^^^^y^ (lmo 

i/i) i7. 7m i zmmi. sffljcT6«Bfflsa* 
t:"C2 4mriaa»pL«:. »4.*ut»Ga**aa, 
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E£$LTfSfclItt£ 1 . 7 gfcfc (0*1 9%) . tc 
«^W*S* (M%) fcOTfcSS* . 
C:47.8.H:5. l.N:3. 2,Zr:19. 
2 

[00 74] (IHIffll 2) 

( 1 . 3-iSX+A>is?W<-sf : JX.=.H>) t'* ( 2- 

x^f-^T5y-4-ry;i/-7xy^-N) x 

yVHJ-^A { ( 1, 3-Me 2 Cp) Zr (0-4- 
C 2 H 3 -C 6 H 3 -NMe 2 ) 2 (OMe) > (fl£)g 
1 2 ) <D£!& 

-HJ-tasBBitfcrtsai oomi cotfyxmfr&Ss 

<£T\ t'X (1, S-Wf/^^n^y^yi-^) 
y>3-Wy7D5'l H2. Ogcor-bh-h'J;^ 
7&5 Om 1 t2-y>WSy'-4-T l J;l'-7xy 
-;H. 9g, MJx^-/l/7$yi. 2g?rlJllL, I 
fflfcTlSBaSfflBPU:. RJSS£*JH6BIU:flL h 

AOrh5t Fo75yJ8ft[ ( lmo 1/1)5. 2m 

*V£J||*T1MW)B*S 1 . 5 g#fc (JR*4 9 

%) . 7C»*ttff&ft («*%) SOTC^. 

C : 63. 1. H : 6. 2, N : 5. 2, Zr : 1 6. 

7 

[ 0 0 7 5 1 

(&tt0!l 3 ) rtS£*2Bt«LS*iHJI W: 1.61 
tf):fr-h?l'-7'fc:, ftWSEl S:0. l#tf5m 

1 h^xyj£$i, iy-7? , /ii«Wfrt'7A5>' 
df-tf-V : MMAO (?47"4) WWPxy^M (T/t-S 
-WftStO. lmo 1/1) 5ml (T^S-^A 
MtfO. 5mmol) J, BbkJMi^Ufc MPxy 0 . 

flM=>, x^-uy#;*£ 10k g/c m 2 GjDifc. xf- 

i^*wfrU£E*fin^>oi«*ias£U:. 26.2 

g^n-^HtUt. #fiMwli9 2 9 0 0 0, 
#?M7^Mw/Mnl2:2. 5 2Tft-sfc. 
[00 76 3 (Httm4) «&2£J8VVC. Uttftl 
3fcRK(C«£*fT->fci£^ 2 3. lgW7- 
iWbflfc. #?*Mwli8 3 4 0 0 0, #?*$MBM 
w/Mnli2. 1 6T'J>-o£, 

[0077] (nun 1 5 ) +*ta«awufcrt«« 

lOOmlOtf^gSKJEfi+T', tttt3£l junto 1 
*trl Om l WUxyjMi:, MV-7 + 

lUT^S SttyMMAOOhfrX.ymfR 

M.tm.0. lmo 1/1 ) 1 Om 1 (T;U5x^A4l 

mmo 1 ) fc, 5f^ry lm 1 fc£jg-£U -£^f&l 0 



rtS*J**SKSlLS*WIU: 1.61 9rt-\-9V- 
7"K, WWxypgKgl 0. 5ml tBWcKIWLfch 
/Pxyo. 6 l fcfcfcfcAfifc. *-h^U-7*«rta 
£8 0°Cfcffi*>, X^y#*£ 1 0 k g/c m 2 GflO 
£fc. x^uySr^L^ESr^ool^a^L 
fc. 24. 9 %<F>W?-m%htltz. A^JLMwti9 
4 0 0 0 0, frflMMw/M nli2 . 6 5"CJ>o 
fc. 

[0078] (£^16) j|&4£ffivvr. gjtffll 
SfcHWMtefrfrofcfcr*. 22. OgOtfUV- 
jWIMlfc. ^*Mw{i7 6 7 0 0 0, ^»*^M 
w/Mn{±2. 9 8T' fo~>tz. 

[00793 (HSSCT17) MMESfcfflWC. »1 
5bmmizm^fT-yfzbZ6. 3 1. 6g^'Jv- 
**t§£ix*: . #7*Mwli6 9 1 0 0 0, #7ftJW&M 
w/Mn{±3. QlX'foifz. 

[00803 ( mm i s ) +# izmmmm uz mm 

1 0 0m 1 nffyZMBUffls't*-?. ftfcffi 6 £ 1 m o 1 
iSttl Om 1 h^xyllt, MM V7+)V7)V$.- 
Wlmmo 1 ££tf WPxyJgm 0ml fc, HJX 
(^^7Wd7i-/W #U— b«£2jumo I -&tf 
1 Om 1 WPxy?$$t£?I£L, -?-<9f&3 O'CfcT 1 

ommmmwLxhj^ymmmmtz, mzm 
M^immmmuzi. ewx-v?^-?^ v>v 

xy« 15ml*. mm* ttz WPxy o . 6 

*>, Xfl/>-#^10kg/cm» GflD*. , X^-l^y 
£^L£E*ttfcool«HUteU:. 2 5. 2 gO 
*U V-*mWl!fc. *?*Mwtt8 2 7 0 0 0,^ 
4*ffiMw/Mn{42. 3 0t'*-?t. 

[00813 mmm 1 9 > \nm%^m,L^mm 

Uzl. 6\<n*-Y9l<- 7*fc. 84$7S:0. 5/xm 

oi^5mi h/i'xyjgjKfc, scv-r^vittkoj* 
^r^sydf-fyMMAOohywxy^jg (r;us- 

•7A$g0. lmo 1/1) 5ml (T^S-^A* 
0. 5mmo l ) Sr. ibfcJKBt* U: Wlo: v 0 . 5 l 
fcfcifcAftfc. s^ti-^-fevi OOml^Jn 

^20kg/cm' GJnifc. x.^-vyiW^L± 
Etfil^oolBflW^Lfc. 3 2. lg^jK'J-7-a* 
fdfeflfc. #?*Mwli7 2 6 0 0 0, WMtMw 
/Mn{±2. 3 5Tft->fc. 4fc«KI40. 9 18g/ 
cm3 f, GPC-FTI RS!l^tJ:0 1 -^-fey«i 

[0 082 3 (HMW2 0) ttjHE8fejav^T. IISfiMl 
9tnmizM^n^tzbZ6. 3 0. 5g^'j7- 
sii^fe^Lfc. ^SMwli6 6 5 0 0 0, 4Hf*#ffiM 
w/Mn{42. 9 5,^S(i0. 911g/cm 3 TJ> 
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[00 833 (*mft2 1)tt«9£fflvvt. Xftffll 

oknmizmsz'itititzz. 29. 6g^uv- 

imbtvfc. ^SMw{i6 8 3 0 0 0. ftffliffWl. 
w/Mnli3. 6 2»^JgtiO. 920g/cm 3 X'h 

[00843 (9tui0i2 2) mtioim^x.msm 

19fcH«ta^*ff-5fci:i«. 4 0. 6g0>tf'Jv 
-flWMtfc. *^*Mw{i4 6 5 0 0 0, ^HHHMIi 
Mw/Mn{i3. 4 5.ffi£te0. 90 9g/cm3 "C 

[00853 (safcW2 3) nail i*ffl^T. 

19kH«CJI^Stf-5fci:C*. 39. 5gWJ7 
-jWI&ilfc. WiMwIi 3 5 4 0 0 0. tt^Afrffi 
Mw/MnJi3. 6 0.®Jg«30. 90 7g/cm 3 T 

[00863 ( mum 2 4 ) -Htczassa btiftm 

100ml^9^«Ritaj+"C» «HK12£ljumo 

1 atr 1 0 m 1 h fiJiymm t. mm y ■y^iiriv $ 

-*7J± lmmo 1 ZistsYlVJCVmkl 0m 1 i;. MJ 

h£2;umo 1 #tfl 0m 1 Wl/Xy?£?g 
£ Sffl-^L, **>t*3 O'CCT 1 O^BaMaWPL-C b 

1. 6 1 <F>J[-Y7V- 7*£, h>UX.>mm&15ml 
£. ibWKKJRLfcM'XVO. 5 1 1 1 fcfc**ifc. 

Wftffi^SO'CKfi^. xf-UV^S: 1 0 kg/cm 

2 Gun*. x^y&«&L^£«fc-3oiB$iajte 
Lfc. 31. 2g«jJf'Jv-*«»6*ifc. jffiMwli 
647 000, ^fl»w/Mnli2. 54. £Jg 
<iO. 9 1 5g/cm 3 ?t>itz. 

[00873 (Jt«Wl ) ttUFPS-l 70820*£ 



«C«-5^*LftCpZr (CH 3 COCH 2 COC 

h 3 ) 2 c i £jBwt. latwi 6kH«tfi^RiB* 

!Mwli344000. ^fM*Mw/Mn«2. 3 
5. ^JgJiO. 92 5g/cm3 X'hitz. 
[00883 <Jt*S0J2) »^>-t;^^S^ 
y-tfxf -f . 7-^ll/3$i-)--y3>X (J.Chem. 
Soc.Chen. Commun., 18, 1415-1417 (1993) 
T^JftUfcCp* r((NSiMe 3 ) 2 CPh) (C 

h 2 Ph) 2 if&rz* mmmi 6 tmrnizm-sm* 

mmLtz. »fe<lfc^'JV-JU43. 4gT'&'5. a? 
lMw|J6 7 0 0 0. iffMfMw/M n {44 . 3 

5. aaao. 931 g/ cm 3 Tftofc. mmtst 

J: < f#<oft& £ . 
[00893 

mz&mit^m vtchtvyi ymizmmmzit^ 

■t. 

[0i3 *i»BK:ett6WBEwjrv7 * ymsx-mm 
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[01] 



QiMCXC8tCfi.NR0.Y-. 
,(Cq-A-NRCR,CRiX)MCXCSiC8 a NR,) tl Y,-, 



M :TI N Z rifcttH f 

C p : is* v<>* ¥x--J\s1t&i#+6& 

Cq : A 'Slu^y* i^x-^MW^S 

X : 0. Se*fc«Te 

C : 

N :S*J8? 
A 

m : 1 2 
n : 0. 1 i*:(i2 
(B) ttftfttt^ 



